: j Of_iddﬂ'amsssdeff".m Water Audit Report for: |City of Los Banos (2410005) : { : i
_ Clickto add a comment Reporting Year:|_ 2018 [| 172013 -12/2019 |

: P!aase enter data in the white cells below. Where available, metered values should be used; if metered values are una ilable please estimate a value. Indicate your confidence in the accuracy of the
input data by grading each component (nfa or 1-10) using the drop-down list to the left of the input celt. Hover the mouse over the cell to obtain a description of the grades

All volumes to be enterad as: MILLION GALLO_NS {US) PER YEAR

To seiecl the comect data grading for each input, detarmme the highest grade where

L the uhlily meets or exceeds a!l criteria for that gmde and all grades below it. - Master Meter and Supply Error Adjustments
WATER SUPPLIED = Enter grading in column 'E' and \J > Pent: Value:
: : Volume from own swéoes:' s 2,454.720] MG o00%[® O MGIYT
Water imported: &5 [ n/a | 0.000, MGIYr ® O MGIYr
Water exported: a | 0.000! MG/Yr ® O MGHYT
; i Enter negative % or value for under-registration
WATER SUPPLIED: : = [ 2,454.720| menr Enter positive % or value for over-registration
AUTHORIZED CONSUMPTION - ' _ o L e
: Billed metered: | 1,929.050 MG/Yr for help using option
Billed unmetered: ; 0.000] MGHYr buttens below
‘Unbilled metered: B58 2R wa | —_0.000] MG _ Pont Value:
Unbilled unmetered: JE HEME| s ; 6.137| MG [T 10 @ Jetsr IMarYe
A
AUTHORIZED CONSUMPTION: Bl | 1,935.187 morr b Uneiadors e
& ; supplied
L o S L : . R
WATER LOSSES (Water Supplied - Authorized Consumption) : i 519, 53@ MG T
Apparent Losses - ' : Sl Pent; v__ Value:
. Unauthorized consumption: 528 £ 7| MG [ ozsw[® O | |MGAYr
Default optlon selected for unauthorized consumption - a grading of § is applied but not displayed
Gustomer metering inaccuracies: FER B 1 | MGHYr 150%| ® O MGIYr
Systematic data handling errors: MG/Yr 025% ® O MGIYr
Default option selected for Systematic data handlmg errors - a gradmg of 5 is applied but not displayed ;
Apparent Losses: ___40.33 336 MGrYr
 Real Losses (Current Annual Real Losses or CARL) Ly
: . Real Losses = Water Losses - - Apparent Losses: BE | 479197 mor
_ WATER LOSSES: : }- 519.533{ MGIYr
NON-REVENUE WATER : dotid e .
- - NON-REVENUE WATER: B 525670 MGIYr
= Water Losses + Unbilled Metered + Unbilled Unmetered
SYSTEM DATA
_ Length of mains: 5 . ] 180.0] miles
Number of active AND inactive service connections: 12,425
Service connection density: 69| conn./mile main
Are customer meters typically located at the curbstop or property line? ; Yes (iength of servica line, beyond the property
Average length of custorner service tine: T B baundary, that is the respensibility of the utility)

Average Iength of customer service line has been set to zero and a data grading score of 10 has been applied

Average operating presame EmEE sl 404 psi

COST DATA
$5,522.228| $ivear
$2.08| | $/100 cubic feet (ccf) |
$288.60/ $/vilion gallons (] Use Customer Retail Unit Cost to value real losses

Total annual cost of operating water system: &
Customer retail unit cost (applied to Apparent Losses): L
Variable production cost (applied to Real Losses): B8 B2 5 |

WATER AUDIT DATA VALIDITY SCORE:

[ e e o ***YOURSCOREIS54wtofms*=*

A weighiad scale for the oumponents of consumption and water loss is included in the calculatmnnf the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION

Based on the information provided, audit ac;curacy can be unpmved by addressmg ﬂle following compomnls
[ %: Volume from own sources - o ; - 4

i
| [ Z Customer metering inaccuracies el
[ 3 Billed metered : : ]

AWWA Free Water Audit Software v5.0 Reporting Worksheet




System Aftributes:

voao_.amuno__samn.m_ﬂoa"

Financial:

Operational Efficiency:

Water Audit Report for: QE of Los Banos ﬁtog&

Reporting Year:| 2019 || 1/2019-122018 |
** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 54 out of 100 ***

Infrastructure Leakage Index :5 [CARLIVARL _

* This ﬁmno%m:om _8_88_. applies ﬂoq systems sa: a _oimmzam connection density of _*mmm.ﬁ% 32 service oonsmg_osm\a__m om pipeline

9.37]

Apparent Losses: | ~ 40.336 |MG/Yr
+  ReallLosses: | 479.197 |MGIYr
= WaterLosses: b 519.533 |MG/Yr
Unavoidable Annual Real Losses (UARL): [ ETIB|MG/YT
- Annual cost of Apparent Losses: | $112,156] :
Annual cost of Real Losses: | $138,296! Valued at Variable Production Cost
: Retumn to Reporting Worksheet to change this assumpiton
Non-revente s_ma_. as umama by <o_:3m of Emﬁmﬁ Supplied: | _ _ 21.4%|
Non-revenue water as percent by cost of operating system: | 4.6%| Real Losses valued ai Variable Production Ooa
%nm_aa Losses per mmzﬁ.m_ n%:m&o: perday: | _ 0 g mm_@m__gm\_oo::mﬂa:a&
Real Losses per service connection per n__.mﬁ | Sm mm_mm__o:m\ooszma_o:amu\
Real Losses per length of main per day*; | N/A|
Real Losses per service connection per day per psi pressure; | 2. K_om__oioo::ma_oaa&_ﬁm,
From Above, mmmw Losses = 0533 >_scw_ Real Losses Ao>xs i _ 479.20|million n_mﬁ_%mzmmﬁ _

AWWA Free Water Audit Software v5.0
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Water Audit Report for:

City of Los Banos (2410005)

0.000

Reporting Year:|2019 1/2019 - 12/2019
Data <m=a:< Score: |54 ;
Water Exposten  Billed Em_m_. mxuo;mn
0.000 .
: - . mz_mn Metered Oozmcz_uﬁ_o: (water mxuonmn . :
~ Billed Authorized Consumption |is ramaved) “.mm,....m::m Wt .
e = o i 1,929.050 .
Own Sources Authorized 1,929.050 Billed Unmetered Consumption 1,929.050
: Coneumntion e P e
(Adjusted for known : e . - 0.000] : -
errors) 1935187 f . oo . |Unbill ed Consumpti | Non-Revenue Water
. oo ) ,935.18 Unbliled >:§o_.__nna“no_=m=3vﬁ on _c_s_u__ ed z._&m.._.,ma o:mr_sm_ﬂ_o_: : m..mnm.. Non mﬂﬂu&w Water
2,454.720 6.137 Unbilled Unmetered Consumption ol _
e | =
Water Supplied |Unauthorized Consumption . 525.670
. . Apparent Losses . e o 6.137 .
2,454.720 40.336 ~ |Customer Metering Inaccuracies i)
L o e ; 29.376 ]
- - _mﬁﬁmaﬂa e _._m_,_a_im_..m:om -
Water Losses o e : hmnm
.Eﬁ. er Imported 519533 | i ..__m_wmnnwmm o: ._._,msma_mmwo: m:a..o_, u_m:.&cnoz
o o Real Losses ~ |Not broken down
479.197 - |Leakage m:n oéios_m at ce..?m mﬁo_ﬁmm
e Tanks -

Not wao:m:. o.ess

.._.mmxmmm.o:w.wgnm Oozsmnnozm
- [Not broken down e

AWWA Free Water Audit Software v5.0

Water Balance 1




mBa_;n >>>

WATER SUPPLIED

Select this grading only if
the water utiity
purchases/imports all of
fis water resources (i.e.
has no sources of fts
own)

Volume from own sources:

Improvements to attain higher
data grading for "Velume frem
own Sources” compoenent:

At least 75% of treated water 100% of treated water production
production sources are meterad, or at i solices are metered, meter accuracy
Less than 25% of water production | 25% - 50% of treated water 50% - 75% of treated water least 00% of the source flow Is derived SJEJMH “n o s.wam..ns%ﬁ mﬂ,mﬁﬂs testing and slectronic calbration of
solrces are metered, remaining production sources are meterad; Conditions = production sources are metered, Gonditichs between from metered sources. Meter Condit testing and i i of | Condtions between related Instrumentation is conducted
soulces are estimated. Mo regular {other sources estimated. No regular on uo amu“" o other sources estimated. 42ndB acouracy testing andior electronic Sand s relaled Instrumentation is cond 8 and 10 seml-annually, with less than 10%
metar accuracy testing or electronic | meter accuracy testing of elactronic a Occasional meter accuracy testing calibration of related instrumentation is annualy, less than 10% of meters are found outside of +/- 3% accuracy.
calibration conducted. calibration conducted. or electronic calibration conducted. conducted annually. Less than 25% EEE,«_ ide of +/- 8% accuracy Procedures are reviewed by a third
of tested maters are found outside of party knowledgeable in the M36
+- 8% accuracy. methodolagy.
1o qualfvfor 8: ity for 8: to quaiyfor 10; lomaintain 10:
Jo qualfifa2; Loost o watr o e mepe and e | FOTNES sl metrsccuracytoskorabsource | et on i mess e e T s [ wwrosrisw ey
wo_ﬂnmmhwh M__n Luuﬂﬂaﬂ%ﬁ_”oao fleld, launch meter acouracy testing for existing meters, instalation of metate o:nu;s.w.?& isﬂ produ n__o o regular basis, Complete project to Inatall new, or replace | replace meters outside of -/~ 3% accuracy. Investigate new .,an_..a:p «Q alt meters. Repair or
frorti DWH SO ices begin to inatall meters on unmetered water production solirces and complata ofal n&w_n..h.cn existing, meters so that entite production meter ;..B.E technology; piiot one or more _eamoﬁaojﬂs_% replace meters ncﬁ.ns of +- 3%
sources and replace any obsolste/defactive meters ckaid 1ls metered. Repalr or replace metars outslde of innovative meters in atternpt to further imprave meter accuracy. Contnually investigate/piiot
2 % +- 6% accuracy. accuracy, improving metering technology.

Inventory information on meters

Mo automatic datalogging of
production volumes; dally readings
are scribed on paper records
without any accountabliity controls.

Production meter datais logged
automatically in electronic format
and reviewed at least on a monthiy
basis with necessary corrections

Hourly production meter data logged
automatically & reviewed on atleast a
weekly basis. Data is adjusted to
correct gross error when
meter/instrumentation equipment

Continuous production meter data is
logged automatically & reviewed each
business day, Data is adjusted to
correct gross error Trom detected

Computerized system (SCADA or
similar) automatically batances flows.
from @il sources and storages; results

Selectn/a only if the Flows are not balanced across the ._ : meter/instrumentation equipment are reviewed each business day. Tight
Volume from own sources | o' vue ral to have | 27 Paper records of measured water distribution system: Canditions between .aﬁﬂmﬁmﬂvm“ﬁﬂ” _ﬂu_ﬁuqni_._ Canditions between ,ﬁwﬁnﬂwﬂ:& w_wﬂnm”uu_a”:&oﬂhw; Conditions between} malfunction andjor results of meter | Conditions between | accountability controls ensure that afl
master meter and supply eror] oo e oyrces of | YOlMes exist but are incomplete |\ eirace glevation changes are 2andd ; 4and6 ragy leing: §andB acouracy testing. Tankistorage 8and 10 data gaps thatoccurin the archived
adjustment: supply andior ina very erude condiion: | ™. eyoioved in calculating the niimia of ety shengen Tenkiclorage facihy slevwon aciity elevation changes era flow data are quickly detected and
data error cannot be delermined | gy fiom own sources” (Rekuingrage okl Hety e Shenyos o 8 e autometicaly usedin "Volume from cortected, Regulat callbrations
component and archived flow data achu e e o s own sources” tabulations and data between SCADA and sources meters
is adjusted only when grossly QCol, H thi n wnn_ww“. o i uuc_._“ﬂ..n n.gﬂa an e gaps in the archived data are ensures minima data transfer errer.
evident data errar ocours. deems this - gaps N corrected on a daily basis.
corrected on at least a weekly basis.
Monitor : i wao for
onitor métet innovations
to qualify for2. fo.qualty for 4: et and lese,
o = 7 development of mere accurate an
Deysiap s planto et Regipenton prodiofon i axpensive flowmeters. Continue to
recordkeeping system to capture ali| meters. Completa instalation of lavel instrumentation at 1o qualify for 6: fo qualty for & to quaifyfor 10: 1eplace o tepalr metird as they
flow data; set a procedura to review| mcﬂzxaawoqnac facilities and include tank level datain | Refin d data collection and archive toinclude |  Ensure that all flow data is coflected and archived enat  § Link ali production and tank/storage facilty. elevation change

Improvements to attain higher
data grading for "Master metar|
and supply error adjustment’
component.

flow data on a dally basis to detect.
input errors; Obtain more reliable
nformation abouit existing meters
by field Inspections of

routine in & d system.
. Construct a computerized fisting of spreadsheet to
-.n._i- input volumes, tank/storage volume changes and.

metars and related instrumentation,
and obtaining manufacturer

oit flows In order to determing the composite:
“Water Suppled volume for the distribution system. Set
. & procedure to revisw this data on a monthiy basis to
detect gross anomalies and data gaps.

hourly Eonv&n: meter data that is reviewed at leaston a
weeldy basia to detect specific data anomalies and gaps.
Use daily net storage change to balance flows In caloulati

least an hourly basis. All data is reviewed and detected
m:Em conected each business day. Tank/storage levels

"Water Supplied” volums. Necessary corrections to data
errors are implemented on a weekly basis.

are employed in calculating belanced "Water
Supplied” component. Adjust production meter data for
grose error and inaccuracy confirmed by testing.

data to a Supervisary Control & Data Acquisition (SCADA)
System, or similar computerized monitoring/cantrol system,

and establish automatic flow balancing algorithm and
regularly calibrate between SCADA and source meters. Data
ia reviewed and corrected each business day,

petform outslde of desired aceuracy
limits. Stay abreast of new and more
accurate waler level instruments to
‘better record tank/storage levels and
archive the variations in storage
volume,  Keep current with SCADA
and data management systems to
enstre that archived data s well-
managed and errorfree.

Iterature,
Select n/a if the water
utiyy's supply is Less than 25% of Imported water
. exciusively from its cwn | scurces are metered, remaining
Water Imported: water resources (e bulk | sources are estimated. No regular

purchased/ imparted
water)

meter accuracy testing.

25% - 50% of Imported water

sources are metered; other sources

estimated. No regular meter
accuracy testing.

2and4

Conditions between |

50% - 75% of imported water
sources are metered, other sources | Conditions between
petimated. Occasional meter dand8

accuracy testing conducted,

At least T5% of imported water
‘soulces are metered, meter accuracy
testing and/or electronic calibration of
related instrumentation is conduicted
annually for all meter installetions.
Less than 25% of tested meters are
found outslde of +/- 6% accuracy.

Condticns batween
Gand8d

100% of imported water sources are
meterad, meter accuracy testing and
electronic calibration of related
instrumentation is conducted
annually, less than 10% of meters are

found outside of +/- 6% accuracy

Cenditions betwean
8 and 10

100% of impored water sources are
melered, meter accuracy testing and
electronic calibration of related
instrumentation is conducted semi-
annually for all meter installations, with
less than 10% of accuracy tests found

outside of +/- 3% accuracy.

AWWA Free Water Audit Software v5.0
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Improvements to attain high
data grading for "Water
Imported Volume” compohent:

(Note: usually the water
supplier selling the water -
‘the Exporter” - fo the utlity
being audited fs responsible
to meintain the metering

to qualify for 2;
Review bufk water purchase
agreements with partner suppilers;
confirm requirements for use and

To quality for 4:
Locate all imported water sources

‘on maps and inthe
field, launch meter accuracy testing for existing meters,

1o qualify for 6:

Formalize annual meter accuracy testing for all imported

water meters, planning for both regular meter accuracy
testing and calibration of the related instrumentation.

1o qualfy for &

on allimported water interconnections. Maintain annual

Complete project to install new, or replace defective, meters

to qualify for 10;
Conduct meter accuracy testing for all meters on asem-
annugl bask, along with calibration of all related

fo maintain 10:
Standardize meter accuracy test
frequency tosemi-annual, or more |1
frequent, for &l meters. Cantinue to ||

conduct calibration of related H

. ! meter acouracy testing for all imported water meters and | instrumentation. Repair or replace meters autside of +- 3%
instaiation measuning the maintenance of accurate metering. begin to install meters on unmetered imported water Contiaue installation of meters on unmetered imported conduct calibration of related instrumentation at least accuracy. Investigate new meter technalogy; pilot one or Instrumentalion on & semiannual
imported volume. Tha utiity dantfy needs for new or i ions and replace obsolete/defective meters. water i s and repi 1t of annually. Repair or replace meters outside of +/- 6% more replacements with innovative meters in attempt to basle. Repair of ipplace meters
should coordinate carefully replacement meters with goal to obsolete/defective meters accuracy. imptove meter aceuracy. outside of +/- 3% accuracy. i
with the Exporter to ensure meter all Imported water sources. g Continually Investigate/platimproving ||
that adeguate meter upkesy metering technology. i
tekes place and an accural
measure of the Water
imported volume is
quantified, }
{imported supply metered flow data is, Hourly Imported supply metered data
logged automatically in electronic Is logged automatically & reviewed on Continuous Imporied supply metered Computerized system (SCADA ar
Inventory information on imported No automatic datalogging of format and reviewed at least cna at least a weekly basis by the flow data la logged automatically & slmilar) automatically records data
Select nfa fthe Imported meters and paper records of Imparted supply volumes:; daily monthly basis by the m.xwoanqin._ Exporter. Data ls adjusted to correct reviewed each business day by the which is reviewed each business day
Water supply s measured volumes exist but are readings are scribed on paper necessary cormections implemented, gross error when Importer. Data is adjusted to correct bythe Exporter. Tight accountability
< with and/or In a very crude | recerds without any accountability Meter data is adjusted by the meter/instrumentation equipment grass error fiom detected controls ensure that all erroridata gaps
‘Water imported master meter water quariliies um..ﬂ:ﬂnu | condition; data error cannot be contrels to confirm data acouracy | Conditions betwean | Exporter when gross data errors are | Conditions between | malfunction is detected; and to correct; Conditions between| meterinstrumentation equipment Conditions between | that occur in the archived flow data are
and supply eror adjustment | " oiees sent] determined Written agreement(s) | and the absence of errors and data Zand 4 detected, A coherent data trail 4ands for eror confirmed by meter aceuracy Gand8 mefunction andfor results of meter 8and 10 quickly detected and corrected. A
by the Exporter fa the with water Exporter(s) are missing | gaps In recorded volumes. Written exists for this process to protect 3.3: testing. Any data gaps in the archived accuracy testing. Any data refiable data vall exists and contract
nasing Lty or written in vague language agreement requires metar accuracy the selling and the purchasing Utility. data are detected and corrected arors/gaps are detected and provislons for meter testng and data
purchasing USItY. 40 oncarming meter management and] testing but is vague on the detals of Witten agreement exists and clearly during the weekly review. A coherent conected on a daly basls. A data tral management are reviewed by the
testing. how and who canducts the testing. states requirements and roles for data trall exists for this process to exsts for the procsss to protect both sslling and purchasing Utillty at least
meter accuracy testing and data protect bath the seling and the the saling and the purchasing Utilfty. onca every five years.
management. purchasing Utiity.
1o qualfy for 2.
Develop a plan o restructure to malntain 10:
cordkeeping system to capture al e, bl for 4 1o quaity for 10! Monitor meter innovaticns for
flow data; set a procedure to review} iy : A ton Imperted to qualiyfor6: Conduct accountabilty checks to confirm Em. all __.__puozwn development of mere acourate and less|
Improverents to attain higher § flow deta on @ daly basis to detect | o,y yetars, Seta procedure to feview this data on @ | Refine computerized data collsction and archive to include bzl SUPEly Tétates dea s roviavac aie sath h workwith the

data grading for "Water
imported master meter and

supply error adjustment’
component:

inpit-errors. Obtain more reliable

information about existing meters

by conducting fleld Inspections of
meters and related instrumentation,
and obtalning manufacturer
Iterature, Review the written
agreement between the selling and

purchasing Utity.

necessary.

monthly basis to detect gross anomalies and data gaps.
Launch discussions with the Exporters to jointly review
terms of the written agresments regarding meter accuracy
testing and data management; revise the terms as

hourly Imported supply metered flow data that is reviewed

at least on a weekly basis to-detect specific data anomalies

and gaps. Make necessary corrections to errorsitata
errors on a weekly basis,

Ensure that all imported supply metered flow data is

collected and archived on atleast an hourly basis, All data

s reviewed and errore/data gaps are corrected each
business day.

day by the Exporter. Results of all meter accuracy tests and

data corrections should be evallable for sharing between the
Exporter and the purchasing Utility. Estabfieh a schedule for
a regular review and updating of the contractual language in

the witten agreement between the seling and the purchasing
Utiry, at least every five years,

Exporter to help Identify meter
replacement needs. Keep
communication lines with Exporters
open and maintain productiva relations.
Keep the writen agreement current
with clear and explicitianguage that
meets the ongeing needs of all parties,

Select nfa if the water

Lty sells no bulk wat Less than 25% of exported water

25% - 50% of exported water

50% - 75% of exported water

At least 75% of exported water
sources are metered, meter acouracy

100% of exported water sources are
metered, meter accuracy tesing and

100% of experted water sources are
metered, meter acouracy testing and

volume. The utlity sxporting
the water should ensure that
adaquale meter upkeep
takes pigce and an accurale
measure of the Water
Expoited volume s
guantified. )

\Water Exported: to nelghboring water sources are matered, remaining  § sources are metered; other sources | Conditions between | scurces are metered, other sources | Conditions between § testing andor electronic calibration | Conditions between, electronic calibration of related Conditions between _m.“”_ﬂazx ﬂﬁﬂgmﬂﬂ%ﬁgwﬁaav
r Exported; 5.__5” Huo =msa rior] SOUTCES 1e estimated. No regular estimated. No regular meter Zand4 estimated. Occaslonal meter 4andB conducted annuatly. Less than 25% Band8g instrumentaticn fs conductsd Band 10 nagcménﬁﬁi it g i il
uﬂw el meter accuracy testing. accuracy testing. accuracy testing conducted. of tested meters are found cutside of annually, less than 10% of meters are Jss than 10%of accuracy tests q‘a:aa
FHiow +1- 6% accuracy. found outside of +/- 6% aceuracy fostdnsimpelidainy
Improvements to attain higher
data grading for "Water
Exported Volume"
component:
{Note: usually, if the water

utiy being audited sells %
Ll to maintain 10: |
%@nﬁ“ﬁhﬁﬁ% fesviewlak vate: dles  Toquaitvford: to quaiiy for 6 to qualfy for & to qualfy for 10: Standardize meter accuracy tost ||
Utilty, # is the responsibiiity agreemants with purehasing Locate all exported water sources on maps and In field, | Formalize annual meter accuracy testing for all exported |Complete project to install new, or replace defective, meters| Meintain annual meter accuracy testing for all meters. Repair{ frequancy tosem-annual, or more ||
of the utlity exporting the utiities; confirm requirements for | 0. meter accuracy testing for existing meters, bgin |water meters. Contine instaliation of melers on unmetersd] on all exported water interconnections. Malntain annual | or replace meters outside of +/- 3% accuracy. Investigate frequent, forail maters. Repair or 1]
water to maintein the use & :.uxwan of acourate metering. to install meters.on unmetered exported water exported water interconnections and replacement of meter accuracy testing for all expored water meters. new meter tachnology. pllot one or more raplacements with replace meters outside of +/- 3% W
metering Instalation e e irove. o1 | Interconnactons and repiace ob meters absolete/defactive meters. Repalr of replace meters outsidle of +/- 6% accuracy. Innovative meters in attempt to mpiove meter accuracy. | accuracy. Continually investgate/pitot |
measuring the Exported pisce A Improving matering technolegy. m
|
|
i
|
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fmprovemaents to attain highsi
data grading for "Water

exported master meter and
supply error adjustment’

componant:

flow data.on a dally basisto detect
input errors. Obtain more refable
information about existing meters

with the

supply meters. Seta procadure to review this data on a
monthly basis to detect gross anomalies and data gaps,

Launch st i

by conducting fleld of
meters and related instrumentation,
and obtaining manufacturer
Herature, Review the writlan
agreement between the ufiity
selling (exporting) the water and the
purchasing Utiity. i

as necessary,

@ utiiities to jointly

review terms of the written agreements regardng meter
accuracy testing and data management; revise the terms.

Refine computerized data collection and archive to include
hourly exported supply meterad flow data that is reviewed af|
least on a weekly basis to detect specific data anomalles
and gaps. Make necessary corrections to errors/data
eirors on aweekly basis,

fo qualify for 8
Ensure that all exported metered flow data is coliscted and
archived on at least an hourly basis. Al data is reviewed
and errorsidata gaps are corrected each business day.

e — el e e e e TS e e el S S f
Grading >>> n/a 1 2 3 4 5 ] 7 8 9 10 I
Exported metered flow data s
logged automatically in electronic Hourly exported supply metered data N
‘owmﬂ and reviewed at legst on & s _ouﬁmua mvoc.oammom___. & roviawed on Continuicus exported supply metered Computerized um‘.nooa (SCADA or
Inventory informaticn on exported No autematic datalogging of monthly basls, with necessary at least a weekly basia by the utlity “_Qo.._s diata s gﬁmzsﬂmﬁwzﬂ.:m aimilar) uc.oam._nn_qunc-mq& umm_m
meters and paper recards of exported supply volumes; daily corrections implemented. Meter sefiing the water. Data s adjusted to wiwazomns hmom _,3. q. 8 which is reviewed each .nonus ey
meesured volumes exist but are readings are scribed on paper data Is adjusted by the Uity selling correct gross error when 5 gsﬂ. !m ing {expel :m._un szl by the utity seling ?ﬁoa:uw, oﬂ
Select n/a only if the incomplete and/or in a very crude | records without any accountabilty (exporting) the water when gross meter/instrumentation equipment nwﬁ aM Justed to J.,_.- atr mauﬂnwﬂo- water. Tight sccouniablity col ”“_ at
\Water exparted master meter | water utility falls to have candition; data error cannot be controls to confirm data accuracy | Conditions between data erfors are detected. A Conditions between {malfunction is detected:; and to correct; Conditions between| En_ it L._i.Mon n:cha SMEAN | o anditions between ensure thet al a....o:aﬂz nMn_.a
and supply error adjustment. | meters on its exported | determined Written agreement(s) | and the absence of sirors and data 2and4 coherent data trail exists for this dandf for ertor found by meter acouracy Band8 3:%:._& b M: nuwh_zn_ 8and 10 ocoll I the srehiyad fow moﬂmq.m
supply interconnections, | with the utiity purchasing the water | gaps in recorded yolumes. Written process to protect both the utilty testing. Any data gaps in the archived aﬂg :M_ by 33_! wonEmne. ﬂ_n. quickly detacted and correct Firi
are missing or written in vague | agreement requires meter accuracy exporting the water and the data are detected and corrected =“ A E_Bn nmvwaa uu...uﬂm_p relabls data tall axiats and 8“ m :
language concerning meter | testing but is vague on the details of purchasing Utiity. Written during the weekly review. A coherent u_. n%ﬂn% o) Jrﬂz st = provisians for Ssm:ag..maw: 3» ;
management and testing. how and who conducts the testing. agresment exiats and clearly states data trail exists for this process to ata trall eists for the procass management are reviewed by the
requiraments and roies for meter protect both the g fexporting) protect both the seling (exporting) selling Utiity and purchasing Utility at
accuracy testing and data utiity and the purchasing Utiity. Utlity and the purchasing Utily. least onca every ke years.
management.
to gualify for 2.

Develop a plan to restructure 1o maintain 10;
recordkeeping system to capiure al R eacis 1o qualty for 10 Monltor meter innovations for
flow data; set a procedure to review, g i development of more accurate and less|

! Conduct accountability checks to confirm that all exported 7
ta .
Ingtall automatic datalogging equipment on exported to qualify for 6: metered flow data 18 reviewed and carrectad each business expensive flowmeters; work with the

day by the utiity seling the water. Results of all meter
accuracy tests and data corrections should be available for
sharing between the utllity and the purchasing Uity
Establish a schedule for a regular review and updating of the
contractual language in the written agresments with the
purchasing utiities; at least every five years.

purchasing utilities to help identify
meter replacement nesds. Keap
communication lines with the
purchasing utifties open and maintain
praductive relations. Keapthe written
agreement current with clear and
explicit language that mests the

AUTHORIZED CONSUMPTION

n/a {not applicable).

At least 50% of customers with
volume-based biling from meter

At least 75% of customers with
volume-based, bifing from meter

reads; flat or fixed rate biling for
remalning accounts. Manual meter
reading Is conducted with at least

At least 90% of customers with
velume-based biing from meter
reads; consumption for remaining

accounts is sstimated. Manual
customer meter reading gives at least

Atleast 87% of customers exist with
volume-based biling from meter
reads, At least 80% custamer meter
reading success rate; or 2t least 80%
read success rate with planning and
budgeting for trials of Automatic

ongeing needs of all parties.
At least 99% of customers exist with

volume-based billing from meter reads.

At lpast 95% customer meter reading
success rate;
reading success rate, with Automatic
Meter Reading {AMR) or Advanced

of minimum 80% mater

records by utility personnel and implement third party
audting at least once every five years

least once every three years.

data management to maintain very high

metering, meter reading and biling

accuracy in custorner metering and
billing.

Select n/a only if the reads; flat rate billing for others. 3
entire customer Less than 50% of customers with | Manual meter reading is canducted, nuamhﬂvﬁaqwﬂwuwuﬁn:ohﬂ”ﬂ__ ed 80% customer meter reading success ““N“:ﬂe whﬁmmh%ﬂ%.ﬁz_v :__._M”m Metering Infrastructure (AMI) trials
population is not metered | volume-besed billings from meter with fess than 50% meter read ek - rate; for accounts with i underway. Statisticglly sighificant
ted metered: andis biflec for water | resdings; flat or fixed rate biing | success rats, remaining accounts’ ne_&nununwn_ég ._H”mwﬁé e Tacnen Cend o nsmzs% falled reads is estimated, Good noa_n%a bzl i sohwu.s_ nmaunraan_,a cisioma | Condiicns belvean customer meter testing and
service on a flat or fixed exists for the majority of the consumption is estimated. Limited meters; only <uu imitad meter fcustomer meter records exist, but only! L ..nncai A ﬁ_.nhﬂ mc.nwWN ﬁ”nﬂ_ ent and 10 replacement program in place an a
rate basia. In such a case customer population meter records, no _unz_._.__ meter mno..:m_& testing s conducted. limited meter accuracy testing is o m_bnau_gnp_z un_._z._nw:. :m_aa! e continuous bagie. Computerized biling
the volume entered must testing or replacement. Billing data > conducted. Regular replacement is i with routine, detalled auditing, including
be zero, maintained en paper racords, with Custome! moters ara repiaced any conducted for the oldest meters. métara oach yeer, Routie auclting field investigation of representative
no auditing. upen Sq_m_ns falore. Computerized biling recordes exist with of computerized biling records for sample of accounts undertaken i
1 Computerized bifing records axist, ‘annual auditing of summary statistics global and detalled statistics occurs annually by utifty personnel. Auditis
t only sporadic Internal auditin i d A 7
ey Kesrml etd i e, it ) e e sy s . |
evary five yoars, |east onca every thiee years. Mm
) |
tomaintain 10
Continue annual intemai billing data
to qualify for 8: i : audlting, and third parly auditing at
Frurchuseind instakmelérs on unmetsiod accUntd. I ko) yohmg, s ital %ﬁhmw___ﬁw_ﬂ%_& accounts. Launch, n_“”ﬂ Eui_h__.u”mﬂ.“&‘ﬁhﬂ Mo
1 nja is selected because ‘ : o qualify for §; custorner meter reading sucoess rate s less than 57%, - i mer mear A
the customer mater toqualfyfar: st o d Purchase and install meters on unmetered accounts. assess costeffectiveness of Automatic Meter Reading Autometic Metet Reading (\MR) or Advanced Metering | ensire that sccurate customer meter
Corductinvestigations or trials of Purchase and install meters an unmetered accounts. i i Infrasttucture (AMI) system trials if manual meter reading readings are obtained and entered as
Impravements ta attain higher | population s unmetered, i vl e, Implement policlas 1o improva meter reading sliccess, Eliminate fiat fee biling and establish appropriate water rate | (AMR) or Advanced Metering Infrastructure (AMI) system suicceBs rate of at least 89% Is not achieved within a fve n 4 bl
data grading for "Biled consider establishing a = .n_:_a stor models. Budget| Catalog meter information duri i .wwa vishafo | BHUCture based upon measured consumption. Continue to| for portion or entire system; of otherwise achieva ongoing ram.. Confintia miler accuracy teatl " . oy [tha sl for whume patas S9. wﬁg
Metered Consumption” new policy to meter the | PRiopiate meter moces. udg o a ool of aid :Mu wnm._. tarHina achieve varifiable success in remaving manual meter improvements in manual meter reading success rate to program: _.n__._En_ g facy tesbng program: ebreast of Improvernents In Autom.
component: custemer population and fuiding for metd! ingtoetions. iy g AROREG, Loste e reading barfiers. Expand meter accuracy testing. Launch | §7% or higher. Refine meter accuracy phadlas penning o kst iofierge cala motd) Meta Reading (AMR) and Advanced
5 Investigate volume based waler rate number of maters for accuracy. Install computerized i based upon mater Hfe cycle analysis using Metering Infrastructure (AMI) and
employ water rates based e regular meter replacement pregram, Launch a program of |  Set meter replacement goals bassd upon accuracy test . 8
upon metered volumes, structures, blling eysien; annual auditing of global biling statistics by utlity personnel.|  results, Implement annual audiing of cetailed biling cumulative flow target, Continue anual detalled biing data | information management. Pian and
8 auditing by utiity personnel and eonduct third party auditing at| bucget for justified upgrades in
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* Grading >>> n/a 1 2 3 4 5 8 7 8 9 10
|
Water utility policy does require
Water utiity policy doas pot require BwE__h_n mw__._nsv‘”‘“ﬂw “”H”—mn““ __uuu“”mkﬂ
Water utlty poliey dos ot require customer metering; flat or fixed fee ﬁﬁm}ua”:m m:m alack of cloarly Water utility policy does require Water utility policy does require Water utifty policy does require
Selectnfa f It Is the policy sielarar metering: fak o«':xmu_ma biling is employed. Some metered wittsn and communicated metering and volume based billing but metering and volume based biling for metering and volume based billing far
of the water utility to biing is emplo nm.n No data is accounts existin parts of the system procedures resuit n up to 20% of established exemptions exist for a all customer accounts. However, less all customer accounts. Less than 2%
meter all customer _..wu_,ﬁx oﬁ i mar (pllot areas or District Metered bl accounts bafevad 1o bs portion of accounts such s municipal than 5% of biled accounts remain of billed accounts are unmetered and
connectons and it has consumption, The only estimates Areas) with consumption read unmetered by exemption; of the buildings. As many as 15% of biled unmetered because meter exist because meter installation is
Bifsd Unietsrad: bean confitmed by o n.as,a.: popuiation periodically of recorded on portable | Conditions batween waker utity s ki .,.Bus_m_._ % o between due fothis | Conditions betweenj Instaliation is hindered by unusual | Condtions between | hindered by unusual circumstances,
* detalled auditing that all avakable are cherived dataloggers over one, three, or 2and4 becoming fuly metered, and a large 4and 8 exemption or meter nstallation Gand8 circumstances. The goal is to 8and 10 The goal exists to minimize the number
doindeed }o o estimation methods using] 224" day periods. Datafrom these nimber of cugtomena remain difficutties. Only a group estimate of minimize the number of unmetered of unmeterad accounts ta the exent
have awater meter; le. @ fixture count muttiplied by sample meters are used to infer unmetered. A rough estmate of the annual consumption for all unmetered accounts. Rellable estimates of that Is economical. Reliable estimates
no intentionally 2._3»%~ sFimnnections. of shibse consumption for the total customer m:..__._m.._ consumption for all accounts is Included in the annual consumption are obtained for these of consumption are cbtained at these
 unmetered accounts exst ach t population. Site spacific estimation Unmatered geeourts inciuded in water audit, with no inspection of unmetered accounts via sfte specific accounts via site specific estimation
Brpyaan; methods are used for unusual ! " individual unmetered accounts, estimation methods. methods.
buildin Br Ls8s. the annus| water audit, with no
inspecticn of individual unmetered
accounts.
to quality for 2:
Cenduct research and evaluate
cottbenefit of @ naw water utility 1o gualify for 4 to gualiy for B:
policy to require metering of the i A ; to-qualify for 8: d o qualiyfor 10: 0
{ in high customer population; thereby .d:ﬂunu_ﬂ__w mrﬂt:ﬂ%m%.mﬁﬁ“ﬁ “u:LMMW Mﬂﬁﬁe Refine policy and pracedures.to improve customer metering| xnﬁ_—“ﬂ.zﬁuﬁ Hﬂu@ﬁﬂﬂﬁﬂhﬁawﬁﬂuﬁm_ Confinue customer amﬁq.ﬂuﬁxmno: throughout the service | Continua to refine estimation methads
mBrvEe to e TS greatly reducing or eliminating ; participation for all but solidly exempt accounts. Aseign oAthus o feine Besn

data grading for "Billed
Unmetered Consumption’
component:

Unbllled meterad:

Impravements to attain highi

data grading for “Unbilled
Metered Consumption’

component:

Unbilled unmetared:

select n/a i all biling-
exempt consumption is
unmetered.

unmatered accounis, Conduct pilot]
meatering project by installing water
meters in small sample of customer

accounts and periodically reading
the meters or datalogging the water
consumption over one, three, or
seven day periods.

include several different meter types, which wil provide
data for economic assessment of full scale metering
options. Assess sites with access difficutties to devise
means {o obtain water consumption volumes, Begin
customer meter Instafiation.

staff resources to review bliling records lo identify errant
unmetered properties. Speolfy metering needs and funding|
requirements to instal sufficient meters to significant reduce
the number of unmetered accounts

accounts, including municipal properties, are designated for
meters, Plan special efforts to address "hard-lo-access’
accounts. Implement procedures to obtain 4 reliable
consumption estimate for the remaining few unmetered
accounts awatting meter installation,

area, with a goal to minimize unmetered accounts. Sustain

the effort to investigate accounts with access difficulties, and

devise means to install water meters of othenwise measure
water consumption,

for unmetered consumption and
explore means to establish metering,
for @ many biled remaining unmetered
aceounts as s economically feasible.

Biling practices exempt certain
accounts, such as municipal
bulldings, but written policies do not!
exist; and a rellable countof
unbilled metered accounts la

Biling practices exempt certain
accounts, such as municipal
buildings, but only scattered, dated
wiitten directives exist to justify this
practice. A reliable count of unbifled
metered accounts is unavailable,
Sporadic meter replacement and

Dated written procedures permit
billing exemption for specific
accounts, such as municipal

properties, but ara unclear regarding

certain other types of accounts,

Witten policies regarding biling
exemptions exist but adherence in
practice Is questionable, Metering

and meter reading for municipal
bulidings is reliable but sporadic for

VWritten policy dentfies the types of

accounts granted a biling exemption.

Customer meter management and
meter reading are conslderad
secondary priorities, but meter

Clearly written policy identifies the types.
of accounts given a billing exemption,
with emphasis on keeping stch
accounts to 8 minimum. Customer
meter management and meter reading

Swﬁuwﬁ.ﬁ, %.__m.._ﬂhaﬂv””“wqﬂﬂ_ " meter reading cccurs an an as- no_._umwehw_ %M?cog u"_onﬂn _uﬂ-hhaah- nw\““n_w%%a:on:lm nu:n.wohn av%iua_._ other unbilled materad accounts. = ._em and B 1eading Is atleast annually; oo:nuwﬂmﬂi&: for these accounts is ghen proper
Yare ind _.§non.§_n!nn a prioriy. needed basis. The tatal annual quantfied :o} mster readings Periedic auditng of such accounts is 1o obtaln consumplion volumes for priority and is reftably conducted,
Dusto poor recordkeeping and * | water cansumption for all unbilled, where availabla, The fotal number conducted. \Water consumption is the annual water audit. High level Regular auditing confirms this. Total
18ck of auditing, water consumplion metered accounts is estimated of unbited E_ris_& accounts quantified directly from meter readings auditing of blling records ensurea that water consumption for these accounts
foral m:nsnm.on nis s purely based upon approximating the mustbe .uﬂ_w_._amn along with iwhere available, but the majority of the @ reliable census of such accounts. is taken from reliable readings from
t ?B&uﬁ b L number of accounts and aseigning Sarauription .azaum consumption Is estimated. axists, acurate meters.
z consumption fram actively biled .
accounts of same meter size.
to qualify for 2: ] 1o maintain 10:
Reassess the water utiity's policy to qually for 4 to qualify for & Reassess the utiity's phiosophy in
alowing cartain accounts tobe | o Historic written directives and pollcy documents to qualfy for 6: G < biling policy throug fo qualify for 10; allowing any water uses to go
granted a biling exemption. Dreft | oy cortain accounts to ba biling-exempt. Draft an Drafta new wiritten policy regarding blling exemptions { organization and Impiement procedures that ensure !oto_ Ensure that meter management (meter accuracy testing, | "unbifled”. 1t is possible to mater and
based upon consensus criteria allowing this account t. Conduct i of meter repl it} and meter reading activiies for unbitled | bill all accounts, even if the fée charged

an outine of a new written palicy for
| biling exemptions, with clear
Justification as to why any aceounts
should be exempt from biling, and
with the Intention to keep the
number of such accounts to a
minimum,

autline of a wiitten policy for biling exemptions, identify
cfiferla that grants an exemption, with a goal of keeping
this number of accounts to a minimum, Consider
increasing the priorfty of reading meters on unbiiled
accounts at least annually.

Assign resources to audit meter records and biling *Soan
to obtain census of unbiled metered accounts.

canfimedin unbiled mefared status and verify that
ters exist and are for routine meter

include & greater number of these metered accounts o the
routes for regular meter reading.

readings, Gradually increase the number of unbilled
metered accounts thatare Included in re
reading routes.

accaunts are accorded the same priofity as billed accounts.
Establiish ongolng annual auditing process to ansure that
water consumption s rellably collscted and provided to the
annualwater audit process.

for water consumption is discounted or
waived, Metering and biling al
accaunts ensures that water
consumption is tracked and water
waste from plumbing leaks is delecte:
and minimized.

Extent of unbilled, unmeterad
consitmption is unknown due to

Clear extent of unbiled, unmetered
censumption s unknown, buta
number of events ara randomiy

subjective estimate,

unclear policies and poor documented each year, confirming i Conditions batwean
p Total 14 exister f such ien, but 2and 4
is quantified based upon a purely | without sufficient documentation to

quantify an accurate estimate of the
annual volume consumed.

Extent of unbilled, unmetsred
consumption is partially known, and
procedures exist to document

certain events such as .”unwmmﬁn "n_cu of
miscelanecus fire hydrant uses, ..:u i :w_w“_mhmh_
Formulae |s used to quantify the employed

consumption from such events (time
running multpied by typleal flowrate,
multipied by number of events),

Coherent policies exist for some forms.
of unbflled, unmetered consumption
but others await closer evaiuation,
Reasonable recordkeeping for the
managed uses exists and allows for
annual volumes to be quantified by
Inference, but unsupervised uses are

guasstimated.

Canditions betwean|
Band8

Clear policies and good
recordkeeping exist for some uses
{@x: water used in perlodic testing of
unmetered fire connections), but
ather uses (ex: miscellanecus uses of
fire hydrants) have mited cversight.
Total consumption is a mix of weil
quantified use such as from formulae
(time running multplied by typlcal
flow, multiplied by number of events)
of lemporary meters, and relatively
subjective estimates of less regulated

use.

Conditicns between
8and 10

Clear policies exist to Identify pemitted
use of water in unbilled, unmetered
fashion, with the intention of minimizing
this type of cansumption, Good
records document each ocourrence
and consumption is quantified via
formulae (time running multiplied by
typical flow, multiplied by number of
events) or usa of temporary meters.

_
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S ——— S e AT e e |
Grading >>> 1 2 | 3 4 5 6 | 7 ] | 9 10
to qualify for &
to qualify for 5: Utilize accepted default value of
Utilize the accepted default value of 1.25% ofthe <o_:=”w of water 1o qualifyfor 8 or
1.26% of the volume of water to qualify for 5 supplied as an expedient means to greater: 9 % ,
suppied as an expedient means to | Utilze acoepted nhi; value of 1.25% of the volume of | gain & reasonable quantification of | Finalze pollcy and sk baa ialBt &qﬁ%m%%%oﬁs i ey s 9&:% A i
Improvements to attain highe gana Em-o_ﬁ_zm gquantification of Smthchw”u ww.“nnﬂam”ﬁun§~uﬂ_wn“-..-ﬁngz L &%n%»fcmﬂﬁmﬁﬂaﬁauﬂni uaﬁhxmohﬁ“_wﬁ unmetered usages. For example, ensure that a policy § Refine written procedures to ensure that afl uses of unbilled, | procedures with intention of reducing
data grading for "Unbilie ayes, tihicetio ; 3 PP exists and permits are issued for use of fire hydrants by unmetered water are overseen by a structured permitting | the number of allowable uses of water
to qualify for 2: to qualify for 4; in the early stages of the water  |establish and quantify| reons outside of the utiity. Create wiitten procedures for f process by water utilit poli in unblied and unmetered fashion
Unmetered Coneumptio i ‘Evaluate the documentation of aventa that have baen diting process, and shoutd focus h usage pe b P 98 . eyl In g
Establish & policy regarding what augning h such Lisage, use aind decumentation of fire hydrants by water utility 1o determine if some of these uses have value in being Any uses that can feasibly become

eHpanent; water Uses shouid be allowad to

observed. Meet with user groups (ex:
fire

remain as unbiled and 5
Consider tracking a smal sample of

and/or volume requirements for water

te ascertain thelr nesd

: for fire hydrants -

from fire hydranis),

on other companents since the
volume of unbilled, unmetered
consumption is usually a relatively

Proceed if tap-down
audit exists andlor a
great volume of such

personnel, Use same approach for other types of unbiled,
unmetered water usage.

converted to billed and/or metered status,

billed and metered should be

evantually.

one such use (ex: fire hydrant small quantity component, and other} use s suspected.
flushing). larger-quantty componants should
take priority.
APPARENT LOSSES

Extent of unauthorized

Unauthorized consumption is &
known occurfence, butits extentis a

Procedures exist to document some
unauthorized consumption such as

Coherent policies exist for some forms.
of unauthorized consumption (more
than simply fire hydrant misuse) but

Clear policles and good auditable
recordkeeping exist for certaln events
(ex: tampering with water meters,

Clear policies exist to identify all known

unauthorized uses of water, Staff and
procedures exist to provide

enforcement of policies and detect

mystery. There are no requirements’ Default value of : ifegal bypasses of customer meters); i
cansumption is unknown dueto ﬂwa noucaoa observed mmm_.aa but | conditions between | OPServed unauthorized fire hydrant | oo o oy me, of others awail closer evaluation. 1o oo oeueanl but other oecurrences have limited | Conditions between viclations, Each occutrence la
Unauthorized consumption: unclear policies and poor field reports capture u.oa_m 2andd openings. Use formulae to quantiy watersunohed I Reasonable surveilance and Sand & ovarsight, Total consumption is & 8 and 10 recorded and quantified via formulae
recordxeeping. Total unauthorized pel of th 4 ances. Total this consumption (time running i hvmn recordkeeping exist for cccurrences oosu_q,_meoz of volumes from (estimated time running muttiplied by
consumption s guesstimated, b obl ol multipied typical flowrate, multiplled P that fall under the policy. Volumes ! typical flow) or similar methods. AR
unautharized conaumption ls by number of events), uantified by inference from these formuine (Eme x typical fow) and records and calculations should exist in
roximated from this imited data. . d subjectve esttmates of unconfirmed :
o records, consumption atorm that can be audited by a third
i party.
to qualify for G or.
greatar:
Finalize pol
updates fo clearly
identify the types of
to quailfy for 5: at
Use acoepted default of 0.26% of o quelity for & Eauiin bl to qualty for 8  tomaintain 10:
volume of water euppiied. Use accepted default of 0.25% of system input volume | _Jtze “ncw_nnua detuk valia “_.Ha from those usages Assess water utifty policies 16 ensure that all known } to £ 10: - nm%;,ﬂ_o,_zm.“nunoh&. and
Improvements to attain highe! o toguelivior2: | to qualffy for 4: 0.25% of volume of water supplied |y e otibia] occurrences of unauthorized consumption ere outiawed, | Refine wiitten procedures and 2ssign stafto seek out kel | PIO%CIes SRt 200
4ata graciig for "nauthoriz Review utty policy regarding what§  peview utiity polloy regarding what water uses are as an axpedient means to gain a policy and are, and that ap penatties are Create of unauthorized cansumption. Explora new ”h% a ) or tacitly mzooﬁmam |

waler uges are considered considered unauthorized, and consider tracking a small { reaeonable quantiication of all such therefore, wiitlen procaciures for detection and documentation of | locking devices, monftors nd other technalogies designed to | Uneuthorized consumption. Confinue

Consumption” component:

unauthorized, and consider

sample of one such occurence {ex:

unauthorized fire

use. This Is particularly appropriate
for water utiities who are In the early

unauthorized. Begin

various occurrences of unauthorized consumption as they

detect and thwart unauthorized consumption.

to be vigilant in detection,
documentation and enforcement

tracking a small sample of one such are uncovered.
ocounence (ex; unauthorized fire mt openioe) stages of the water audiing process.| ﬂno_.%”_uﬂa“w_h;m_. onang
hydrant openings) Procead if the top-
down audit already
exists andior a great
volume of such Use is
suspected.
Ongeing meter
nn.“:mw.nnom_h_aom% m..MeE Good records of all active customer
. o e meters exist and Include s a minimum:
Poor recordkeeping and meter Reliable recordkeeping exists; meter in highly accurate eter niinber. atcolnt
Customer meters exist, but with %&Muﬂr ﬁ”wu”%”u”mr _zwﬂu_%”_suﬁhwhﬂwh%a A reliable electronic recordkeeping G - emmmay. mater numberfocation, type, size and
unerganized paper records on utiity manage; ¢ , ¥ system for meters axists, The meter gong s i § manufacturer, Ongoing metar
staff and funding resources to testing Is conducted annually for a " accuracy testing resultin highly Stalistically significant
select nfa only f the entire} meters; no meter accuracy testing p th population includes a mix of new high e i ot atio ber of replacement oceurs according to 2
stomer populaton s | of meist raplacement prograrm for organize improved recordkeeping small number of meters (more than ) ‘oarforming 18 8l dated metats accurats cuslomer meter populaton. | number of metersare | o e’ cined bagis. Reguisr
Customear matering o atered., | h ize of retail meter. Meterl and start meter acouracy testing. | Conditions between |  Just customer requests, but less Conditions between with su accuracy. Rautine, but C Testing ls onsamples of | tested in audit year, meter acouracy testing gives  rafiable
inacouracles: LAMEEeR 1 L R g S Eo8 LI FRE "0 e vieting paper records gethered and 2and4 than 1% of inventary). A limited 4and6 spect 3 i Gand 8 meters of varying age and This testing is
acouracies: case the volume entered | workflow is diiven chaotically with il A S g ninbér oltha cidest mebare re fimited, meter accuracy testing and | eccumuiated volume of throughput to R gl measure of composite inaccurecy
must be zero. no proactive Loss ™ Lyl n:_ﬂ.w- v replaced each year. Inacouracy meter replacement ocour, Snna.Em& .nao_._.a_amo%:a-mﬂun-anj. ime | samples of meters cf volume for the n:%mz:! meter
volume due to aggregate meter " f i volume Is quantified using & mix of lation, New metering
in gl Customer meters are tested for volume is largely an estimate, but Jaliable and less certain data, for various types of meters. varying age and s embraced o keap overal acouracy
ACGHIFAGY o M NG, aceuracy only upon clistomer refined based upon limited testing : accumulated volume |, Lo dures are reviewed by
est data of Tl P Sk
Toqies : Aot |20k party geable in the M35
replacement time for methodology.
these meters.
AWWA Free Water Audit Software v5.0 Grading Matrix &
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I Grading >>> nia 1 2 [ s 4 I 5 5 [ 7 8 9 10
|
! ,
| to qualify for 10:
Continue efforts to i
jaintain 10:
; % 1o qualifyfor 8: manage meter trelteia 11
K n/ais selectad bacauss 2 gusit ot 2 Confinua efforts tamanage meter |population with reliabie] Crease the number of meters ested
Gather avallable meter purchase i i and replaced as justiied by meter
the customer meter to qualfy for 4: i ulation with reliable recordkee| 6t b
records. Conducttesting on a to ualtv or & for 8 pou ping, meter deta, Corti ftor]
to attain higher lation s unmatered, : Implement a reliable record kesping system for customer g recardkeaping. Test a statistically testing and acouracy test dite, Corntinaly men
data. grading for " " considar a | ®mal number of meters believedto | 1 eter histories, prefarably using electronic methods the p for meter within Expand annual meter accuracy testing to evaiuate a SeriGart Rlimkert ke h development of new meteing
grading . bethe most. - Review s an gl system. A meter significant number of meter makes/models. SIGTcHEY NUMLECo: moters She replacement, technology and Advanced Matering
‘meter inaccuracy volume' new policy to _._._0.555 Sl nisde o the Fstadng fypically linked to, or part of, the Customer Biling System accuracy testing and meter replacements guidad by testing | Expand meter program to rep year and analyze test results inan | Evaluate new meter Infrastructure (AMI) to gras|
coriponent selim e populithn g grou; unan budget for necessary orcustpmer ricmatan Syelém: Expancinelor results. significant number of poor performing meters each year, ongoing menner ta serve as a basls 1 types and nslall ane of .E)L“u a_“‘u mos.“ ; nn__na_u In
employ water rates based ] B0 B A S e meter acouracy testing to a larger group of meters. " | foraterget metet ropiacement | ormore typesin 510 | CPPATIS Tof Gredier oy
upan metered volumes. i strategy based upon accumulated | customer accounts mEerng-o: weter
agement. of p
volume throughput. each yearin order to data,
plotimproving -
metering technology.
“ New account activation and billing " o
i " Sound witten policy and procedures
rocedi 1
| Note: all water utiiies Policies and prosadures-fsf || Y 2nd prooadures for actyatan .hnuwh mion mnh_ﬁm%nﬂg ..vo_.wmﬁwm__nﬂwnhw wﬂuﬂwﬂn o existfor new account actvation and
inour some amount of this| actvation of new customer water | O 18 customer accotints end Polioy and procecluras far new biling operations is adequate and Computerized biling system includes oversight of custome biing
ertor. Even in water | biling accounts are vague and lack avefaighi of olfing records.eicst but BLC0MHL 1 i ovardght of reviewed periodically. Computerized an aray of reports to confirm bifin operations. Rabuet camputerized
o VAR [ictaied .Munno%ag . Bling catala need refinement. Biling data is biling operatons exist but needs pritsbaistyieg Sl P aw.z_ n”uoa ety 9 billing system gives high functonalry
customer populations and] maintained on peper racords which | 2ntaned on paper recards or refinement, Gomputerized biling P aiskabies Any oTect 57 Chocke fré conchiiod raitinel i6 and reporing capabilies which are
Systematio Data Handling |"o o\ 00 biling, errors | are not well organized. No auditng fliciently capable el Conditions bety system exists, butis dated or lacks | Condfions betwsen bliing = C betwsen flag and explaln 2610 consumption Conditions between utiizad, analyzed and the results
Etrors; oeeur in m::cmm biling | Is conducted to unjz? bifing data detabees: o;_v. ped Zand 4 hatded inetionalty., b eiosic. Asr b consumption voluimes is well andt accounts. Annualinternal checks B:and40 reported each billng cyc.
i 9 unstruetured auditing work fs limited internal audits conducted and : _,_.__ < Assessment of policy and data
tabulations. Enter a handiing efficiency. An unknown ) understoad. Internal checks of biling conducted with third party audit poley
positive value for the number of custamers escape conducted & canfim bifing data confirm with approximite accuracy data error conducted annualy. conducted at leastonce every five handing errors are conducted
handling efficiency. The volume of the consumption volumes lost to : £ e internally and audited by tird party at
volume and select a foutine biliing due to lack of bilin Reasonably accurate quantification of Accountability checks flay aly b P
i 9 9 funbited water due to billing lapses is. biling lapses, a ymalm: {Necol ity ched 0 least once every three years, ensuring
grading. procesa oversight. consumption volume fost ta biling billing lapses, Censumption lost to 2
a guess, = consumption lost to biting (apses is
|apses is obtained, billing lapses is wel quantified and ninimizac and datected »s K ocsUm,
teducing year-by-year. o L i
1o qualtfy for 2;
: in 10
Dratt writien polley and procedures 1o qualifvfor 6: E b to maintain 10:
i i 1o gualify for & " Stay abreast of customer information
for activating new water biling 1o qualfy for 4: Refine new account activation and billing operations Formalize reguiar review of new aceount actvation process, fo qualify for 10;

Improvements to attain higher
data grading for "Systematic

acgounts and oversight of biling
oparations, _=<=§mﬁ and budget

Finafize written policy and procedures for activation of
new biling accounts m:n overall biling operations

procedures and ensure consistency with the utlity policy
regarding biling, and minimize opportunity for missed

-and general biling practices. Enhance reparting capability
of computerized biling system. Formalize regutar auditing

and.

Close policyl I that allow some customer
Wanncaﬁ s go unbliled, or data handing errors to exist.

i:oﬁ«o:u Moniter developments of

; A 7 JAdvanced Metering Infrastucture (
- Data Handling Error volume' forcemp tomer biling customer biling}  billings. Upgrads or replaca customer biling system for Ensure that biling system reports ere uliiized, anafyzed and | .
. component ottt auater. | Systam. Conductnfilaack f i recards s pariof | nesded funcionaty - ensus that bling adsments dont el au.ﬁnmmmﬂ lota heniaing arTar. PN 107 | “reported every bling cycle. Ensure hatntonal and thicg |1 ntearate tachnology to gnaure
biling records by flow-charting the this process, corruptthe value of consumption volumes. Procedurize | P it # nce every five | o riy audite are conducted at least once evary three years, | 2UStamer endpoint information is we-
basic business processes of the Internal annual audit process. years. monitored and m_a_dm.wvumu are atan
customer account/bifing functian. economic minimurn.
SYSTEM DATA
Sound written policy exists for
Sound written policy and procedures Sound written policy and procedures managing water mains extansions an:

Poorly assembled and maintained
paper as-buitt records of existing
water main makes

Papet records in poor or uncertain
8_._&...3 (no annual tracking of
18 8

Sound written policy and procadures
exist for documenting new water
Conditions between

Length of mains:

accurate determination of system
pipe length imposalble. Length of

Poor procadures to ensure that new
water mains installed by developers

main but gaps in
managerment resultin a uncertain
degree of error in tabulation of mains|

4and B

exfst for parmiting and commissioning
new water mains. Highly accurate
paper records with regular field
validation; or electronic records and
asset managemant system in good

Conditions between
SandB

exist for permitiing and
commissloning new water mains,
Electronic recordkeeping such as a
Geographical Information System
|GIS) and asset managemant systam

Conditions betwsen
8and 10

s, Geographic Ir
System (GIS) data and asset
management database agree and
random field validation proves fruth of
databases. Records of annual field

building developers; identify gaps in

procedures that resultin poor
documentation of new watet main
installations,

meing ks guesstimated. arksccdningl dectimested. fength. condition, Includes system backup. are used to store and manage data. validation should be avallatie for
review.
to qual
Assign personnal to inventory
current as-buit records and M
compare with customer bifing
sty pccich #d High Hans fo quali for & to qualty for8: o aualtylor & o maintain 10 |
Imiprovements to attain high in crder to ﬁé»nn”_.qgnon:“.:m;_ﬁ Complate inventory of paper records of water main Finalize updatesimprovemants to writlen policy and Launeh random field checks of imited number of lecations. Link - ﬁ@cﬂﬁ% GIS) and asset Cantinue with stan dardization and
data grading for "Length now__._uﬂ_."_”_inm_ uﬂ * vqn_:_o_m: Installations for several years prior to audit year. Review | d for foning nevs main Convert to electronic database such as a Geographic | Em:..._ mmhmmm.nnﬂaﬂu h-ah anmgh: nﬁ. LH‘.‘“ Es_m._mw_._ of data. random field validation to Impiove the
\Water Mains” componel Ll %_ﬂ»ﬁ am“ﬁ_a policy and procedures for commissioning and _:ﬂm,_ﬁzo% Confirm 55_._8:8_ _.mno_.& for five years | Information System (GIS) with backup as justified. Develop) mmwoﬂ feld <m_$n5.b._._ Information at least annualy g completeness and accuracy of the
Instatitions by the ublty and new water main prior to audit year, comect any errors or omissions, written policy and procedures. + system.
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2 3 4 5 6 7 8 9 10
VWritten account activation policy and ‘Written new account activation and i Sound wiitten policy and well managed
r " : Policies and procedures for new <
. procadures exist, but with some overall biling policies and procedures and audited procedures ensure reliable
nuum“gw”nuﬁﬁhwﬂgﬂnq aper| General permitting poiey exats but gaps in performance and oversight. are adequate and reviewed mnn““s w%&o_““_ﬂnhﬂﬂwﬁﬂmn management of service connection

Tecordkasping of custamer . |paper ecords, procedurel gape, and Gonpuleiizod lofomaton polodicall. Computarized e tomiad bt Toget bhanpuelis e population. Computerzed information

Number of active AND fnact connectiana/bitings restttin weak oversignt result In Condtions betwean systemis Deid | ¢ o batween | MIOIMaton management eystem s | ¢ g1 o, etwaen computerized | Conditions between | Menagement system, Gustomer Biling

service connections: suspect of the ble total for number of 2and4 Brought oniine to repiece dated 4dand B Use v anntal instalefions, & Gand8 management systam exists and 8and 10 System, and Geagraghic Information

’ abandonments totaled. Very limited g System (GIS) Information agree: field

number of service connections,
which may be 10-15% in error from

connactions, which may vary 5-10%
of actual count.

paper recordkeeping system.
Reasanably accurate tracking of
service connection installations &

field verifications and audts. Error in
count of number of service

reutine, periodic field checks and
internal system audits are conducted,
Counts of connections are no more

vaidation proves truth of databases.
Count of connections recorded &s

actual count. abandonments; but count can be up connactions Is belleved to be no more being In error s less than 1% of the
to §%in error fram actual total, than 3%, than 246 I error, entire population.
; 1o qually for 10;
Nota: The numberof |, . udliiorz 1o queliy for 4: to quelty for & toualty for & Close: any proceciutal loopholes that allow instaltations to go
Improvements to atian higher | Service Gonnections |* il v.,whuﬂ_ &wﬁ_ o uﬂ ' | Refine policy and procadures for new accourt sctivation | Refine procedures to ensure consistency with new account| Formalize regular revisw of new accaunt activation and | undocumented. Link {omaintain 10;
data grading for "Number of | doss ot include fire s%n%nna:ig,u;w Ressarchnd and overall biling operations. Research computerized | activation and overall biling policy to establish new service | overall biling operations palicies and procedures, Launch syatem with Geographic Information System (GIS) and Continue with standardization and
Active and Inactive Senice hydrant leadsfiines 8__mnw per : _32.9 o atatalani recardkeeping system (Customer ion System or or decommission existing connections, random field checks of imited number of locations, fermalize field inspection and information systern m:n_zzu random field validation to improve
C ponent: the hydrant % mvn%nmhmannw Tor savbral padre Customer Blling System) to improve documentation improve process to include all totals for at least five years. Develop reports and auditing mechaniams for processes. Do tation of new.or lecge of system.
1o the water main prior o sudt ysar y o formet for service connections. prior to audit year. computerized information management system, senice connections !_na::_ai several lsvels of checks and
g balances.

Mote: if customer water

Gradings 1-9 apply If customer properties are unmetered, if customer meters exist and are located inside the customer buliding premises, or if the watar utility owns and is responsible for the entire service connection piping from the water main to the customer building. in any of
these cases the average distance between the curb stop or boundary separating utiity/customer respansibilty for service connection piping, and the typical fi
means to quantify this value. (Ses the "Service Connection Diagram" worksheet)

rst point of use (ex: faucet) or the customer meter must be quantfied. Gradings of 1-8 are used to grade the validity of the

meters are located
outside of the customer
bullding next to the curb
stop or boundary
separating utility/customer
responsibility, then the
auditor should answer
“Yes" to the question on

Vagua policy exists to define the

el of water utility p

and customer ownership of the

sefvice connecticn piping. Curb
stops are perceived as the

the Reporting Worksheet
asking about this, If the
answer is Yes, the

Average lsngth of customer
service line:

Policy requires that the curb stop
serves as the delineation point
between water utlity ownership and
customer ewnership of the service
connection piping. The piping from
the water main to the curb stop is

Good policy requires that the curb
stop serves as the defineation point
betwaen water utiity ownership and
customer ownership of the servica
connaction piping. Curb stops are

Clear written policy exists to define
utity/customer responsibility for
senvice connection piping. Accurate,

{the location of curb stops and meters,

Clearly worded policy standardizes

which are inspected upon installatian.
Accurate and well maintained
electronic records exist with perlodic

a) Customer water meters exist outside
of customer bulldings next to the curb
stop or boundary separating
utiity/customer responsibiity for servic
connection piping. If so, answer "Yes'
10 the queston on the Reporting
Working asking about this condltion. Aj
value of zero and a Grading of 10 are
automatically entered in the Reporting
Worksheat .
bj. Meters exist inside customer

grading description fisted | breakpoint but these have nat been | the property of the water utilty, and | Conditiona between | i Conditicns betwean well-maintained paper or basic | Conditions betweenf Conditions between
under the Grading of well-maintained or documented. { the piping from the curb stop ta the 2and 4 generaly installed a8 neaded and 4and8 electronic recordkeeping systsm Gand B field cheoks to confifm locations of 8and 10 butdings, o propenties At E,i_._m_wn
10(a) wil b followsd, | Most are burled or obscured. Their| customer building s awned by the are reasonably documented, Thelr wists, Patiodic fieid chesks Ganfirn sefvicalines, curb stops and In either case, answer “No" to the
with a valua of zer0 | location varies widsly from ste-to- | customer. Curb stop locations ate facalion vaides icely fiom efte-thy piping lengths for a sampie of sustamer mater pis. An accurate Raporting Workshost question on
automaticaly entered at a | site, and estimating this distance is | ot well documented and the 9o, and:an aetimate of this clstance customer properties. number of customer properies from meta lacation, and anter @ detanos
Grading of 10, Seethe |  arbitrary due to the unknown average distance is basad upon a i8 hindered by the availabilty of . the customer biling system alows for datermined by tha audior. Fora
Servica Connection Jocation of many curb stops Imited number of locations papar records of limited accuracy. reliable averaging of this length. Grading of 10 this value must be a ve:
Diagram worksheet for a d messurad n the feld, rellable number froma Geographic
viauial presentation of this Information System (GIS) and
distance. confirmed by a statistically valid number
; of field checks.
1o quality for 2; to_qualfy for 4:
Research and collect paper racords .mu_n.m__uo and 333:_.._,35 palicy delineating ire to quatfy for 8 o al Ao
of service stafiations, fnepect ] ubiity/customer respansibilites for service connection Eutablish conarent u_.onﬁhﬁmpnl::i»nniciﬂﬁvgﬂ o ol pl an electronic means of g, typically to gualify for 10: Continue with standardization and
several sites In tha field using pipe piping. Assess accuracy of paper records by fleld stop, meter installation and documentation s followed, sn uncuiﬂm information system, customer biling system; Link ocgosmﬁ information management system and random fleid validation to improve
Length of Customer Service locators 1o logate curb stops. || Inspection of a small sampie of service connestions using | Gain consensus within the weter by for the estatishment] © System (GIS). St dize the | System (GIS), process |  knowiedge of service
Line" companent; Obtain the length of this small v_u..w locatore as heeded. Resaarch the potential of a compLterized Information management system. u_.unouo to conduct field checks of alimited number of for field verification of data. configurations and customer meter
sample of connections in this migration to & computetized information management locations. lacations:
manner. system fo gtora service connection data,
Effective pressure controls separate
Eﬂnﬁ%%hmhﬂﬂjﬂhawmnhﬁﬁ Limited telemetry monitoring of differert pressure zones; moderate mh”ww v“ ﬁ“ M”“_h“_-ow_o%ﬂam
scattered pumplng station and water pressure variation across the ol t ¥
records of supply pump stora . occasional open boundary valves are Well-managad, discrete pressure
ge tank sites provides some system, occasional open boundary "
characteristics and water static pressure date, which is valves are discoverad that bresch encountered that breech pressure zones existwith generally predictable Wel-managed pressure districts/zones,
distribution system operating recorded In handwritt m.: logbooks zones. Well-covered telemetry pressure fluctuations. A current full- SCADA System and hydraulic model
. 3 pressure zones, Basic telemetry the dlistribi " f
nuzuﬁzmnha,.ﬂaﬁcuuaa«c.ﬂ s Prasaura data is gathered at monitering of the distribution system aahm_:m._:u &n o % . Eoﬂwmwﬂma, H_ﬂm mnbﬂ.}.mﬁ?ﬁﬂuﬂﬁw..o axitto n.ﬂn very precise pressure data
gumestm Msg Upan S individual sites only when low | Conditions between| logs pressure data electronically. | Conditions between ot ]lisl PUMEND Bt 80N HOBINRNN | aatboi Butwasn] oo 1 e monioring Bysom Conditions between | 20088 e water distilbchn sygiem.
Average operating pressu formation and ground elevations pressure complaints arise, Avarage 2and4 Pressure data gathered by gauges dand 6 plants or wells) logs extensive Band 8 manitor the water distribution system 8and 10 om___yn{_w_ﬂwm ﬂwhuaﬂnﬂudhhuvmnﬂﬂn

from crude topographical maps.
Widely varylng distribution system
pressures due to undulating terrain,
high system head loss and
wieak/erratic pressure conftrols
further compremise the validity of
the average pressure calcufation,

pressure is determinad by averaging
relatively crude data, and is affected
by significant vadation In ground
elevations, system head loss and
gaps in pressure controls in the
distribution system.

or dataloggers at fire hydrants or
buildings when low pressure
complaints arise, and during fire fiow
tests and system flushing, Reliable
topographical data exists, Avarage
pressure Is calculated using this mix
of data.

pressure data electronically. Pressure
gathered by gauges/dataloggers at
fire hydrants and buildings when low
pressure complaints arise, and during
fire flow tests and syatem flushing,
Average pressure is determined by
using this mix of reliable data.

and collect data, Including real time
pressure readings at representative
sites across the system. The average
systam pressure is determined from
refiable monitoring system data.

cross-checked data. Calculations ara
reported on an annual basis as a
minimum.
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{o qualify for 2:

Eniploy pressura gauging and/or
datalogging equipment to obtain
Improvemants to attain higher pressure measuraments from fire
data grading for "Average hydrants. Locate accurate

Operating Pressure” topographical maps of gervice area
component: In order to confirm ground
elevations. Research pump data
sheets to find pump pressura/flow
characterigtics

to qualify for 4:

Formalize a procedure to use pressure
gauging/datalogging equipment to gather pressure data
during various system events such as low pressure
complaints, or operational testing. Gather pump pressure
and flow data at differant flow regimes. Identify fautty
pressure controls (pressure reducing valves, altitude
valves, partially open boundaryvalves) and pian to
property configure pressure zones, Make all pressure
data from these efforts available to generate system-wide

‘average pressure,

1o gual (6:

Expand the use of pressure gauging/datalogging
equipment fo gather scattered pressure data ata
representative aet of sites, based Upon pressure zones or
areas, Utiize pump pressure and flow data to determine
supply head entering each pressure zone or district.
Correct any faulty pressure controls {pressure raducing
valves, aititude valves, partially open boundary valves) to
ensure properly configured pressure zones, Use expanded
pressure dataset from these activitiea to generate system-
wide average pressuire,

to qualify for 8:
Install a Supenvisory Control and Data Acquisition {SCADA)|

system parameters and control opérations. Set regular
schedule for Ir toinsure deta
accuracy. Obtain accurate topographical data and utiize
pressure data gathered from field surveys to provids
extensive, reliable data for pressure averaging.

System, o similar reaftime monitoring system, to monitor { Annually, obtain a system-wide average pressure value from |

Continue to refine the hydrauic mo
the hydraullc model of the n_nﬁ.u_ﬁoa aystem that has been

of tha distribution system and ca
linking it with SCADA System foi
time pressure data callbration, and

systern and confirmed in comparisons with SCADA System

averaging.

AWWA Free Water Audit Software v5.0

Grading Matrix 8




e .
Grading >>> nla 1 2 | 3 [ 4 | 5 6 | 7 | 8 | 3 ;
COST DATA
i : Reliable electranic, industry-standard
Incomplete paper records and lack Reasonably maintalnad, but Electronic, ._=n=§,.._.mﬁ._._n.wa cost Relable m_mﬂ-uz,e_ ,:a:m‘e.mﬁaum.a cost accounting system in place, with Reliable electronic, industry-standard
of financlal i ‘paper o el accolnting system in place, cost accounting system in place, with &l pertinent water system operating cost accounting system in place, with
Total annual cost of operating documentation on many operating accounting provides data to Conditions betwaan | However, gaps in data are known to | Conditions between | all pertinent water system operating | Conditions between| noau»“ Vracked. Data audited at least Conditions betwsen | afl pertinent water system operating
water system: functions makes calculation of estimate the q.p_noﬁ portion of water 2and4 exist, periodic Intarnal reviews are 4 and 6 costs tracked. Data audited Gand8 annualy by c.asq personnel, and at 8and 10 costs tracked. Data audited annually
‘water systemn operating costs a syeteii Gparating coatl, conducted but not a structured periodically by utility personnel, but not| {sant orios svary tHies years ._3.4_.3. by utility personnel and annually also by
pure guesstimate e P 8 financial audit a Certified Public Accountant (CPA). 3&3. P h. third-party CPA.
to qualiy for 2: ;
Improvements to attain hicher Gather avaliable records, Instuts to aually for 4; to qualit for & o qualy for 8: el oA i BT
data grading for "Total Annual new financlal accounting Implement an electronic cost accounting system, Establish process for periodic internal audit of water system | Standardize the process to conduet routine financial audt Bniidteé it procusarto condudd & thitd:party Thsngal P uu n.:a i
Cost of Operating the Water procadures to regularly collect and | structured according to accounting standards for water operating costs; Identlfy cost data gaps and institute on an annual basis, Arrange for CPA audt of financial | i n“. S CEA Ch AT anmstboik. oxtwawn»_m: je omoﬁ% i
_ System"” compenent: audit basic cost data of most utilties pracedures for tracking these outstanding costs. recards atleast once every three years. 3 ngnnw_ﬂnﬁ%oﬂnuhﬂ EOm&wﬂen an

i Customer retail unit cost
{applied to Apparent Losses):

Improvements to attaln higher
data grading for "Customer
Retail Unit Cost' component:

Variable production cost
(applied to Real Lossea):

Improvements to attain higher

data grading for "Variable
Froduction Cost' componen

Customer population
unmeterad, and/or only a
fixed fea is charged for
consumption.

Note: if the water utility
purchasesfimports its
entire water supply, than
enter the unit purchase
cosat of the bulk water
supply in the Reporting
Worksheet with a grading
of 10

impartant operations functions.

Antiquated, cumbersome water rate

structwe is used, with periodic

historic amendmeants that were
poorly documented and

Himplemented; resulting in classes of

Dated, cumbersorme water rate
structure, not aiways employed
consistently In actual biling
cperations. The actual composite

Straightforward water rate structure

in use, but not updated in several
years. Biling operations reliably
employ the rate structure. The

Clearly written, up-to-date water rats
structure Is In force and is applied
refiably In billing operations,

Effective water rate structure is in
force and is applied refiably in biling
operations. Compuasite customer rate
is determined using a weighted

Current, effective water rate structure is
in force and applied reliably in billng
operations. The rate structure and
caleulations of composite rate - which
Includes residential, commercial,

olstomedt hekig bilad Inconsizcant jhiing ratata known fo Aierfiom the) Conclans betwaen compose biling rate is derived from Conditons betwsen Composite customet rate is Condtione L LR imption ais, betwoen Industrial, Institutiona (CH), and other
charges. The actual composite {published water rate structure, and a 2and4 8 4and8 J Gand8 which includes residential, 8and 10
billing rate likely differs significantly | reasonably accurate estimate of the 8 tingla cuetomer clasa such a3 determined using aweighled average commercial, industrial, institutional distingt customer classes - atg
fiom the publshed watorrea | dogreo of mor s deteimined tesidentil o_miomes sccounty |resicantal rate using volumes of water (Gl and any other distinct cusiamer reviewed by a thitd party
sttucture, ﬂﬁm fack of auditin allowing 2 composite bifing rate to negecting the effect of differant In each rate block. Classes within the water rate knowledgeable in the M36
e L na g ] gy rates flom varying customer classes. sucturs methadology at least once every five
indeterminate. years.
to qualfy for 2: : fo maintain 10:
Formalize the process to implement 1o quality for4: to.qualify for 8: Launch effort to fully 1o qualify for 8: f to qualfyfor 10; I<eep water rate structure currentin
water rates, Including a secure | Review the watsr rate siructure and update/formalize 48 §  Evaluate volume of water used in Em.r.mﬁm.mmamsnw Eivikiints voksna o wafar sastl i math itkage Hlook by 8. L 0 et 4 bt i araadit st b nar T addressing the water utiity's revenue
documentation procedure, Create | needed. Assess biling operations to ensure that actual | each usage block by resiclential ‘population and : . i needs. Update the calculation of the
a current, formal water rate biling f porate the weater rate | users. Multiply volumes by full rate | charge rates basad Cuenbications nacnm_mm,ﬁ__.____wwz olgmes by full e uengsbiock b al by ful _Wghﬂ..m‘nuﬂww ML Yerimes cuatemer unit rate &s new rate
document and gain approval fram structure, structure. upon water volumes ke p components, customer classes, or

all staksholders,

other components are modified.

Incomplete paper records and lack
of documentation on primary
operating functions (electric power

Reasonably maintained, but
incomplete, paper of electronic

accounting provides data to roughly Conditions b :

Electionic, industry-standard cost

accounting system In place. Electric
power and treatment costs are

reliably tracked and allow accurate

weighted calculation of unit variable | Conditions between

Rellable electronic, industry-standard
cost accounting system in place, with
all pertinent water system operating
costs tracked, Pertinant additional
costs beyond power, treatment and
water imported purchase costs (if

Reliable electronic, industry-standard
cost accounting system in place, with
&l pertinent primary and secondary
wvariable production and water
Condttions batween

Imporiad purchase (it

Either of two conditions can be met to
obtain a grading of 10:

1) Third party CPA audit of afl pertinent
primary and secondary variable
preduction and water imported

purchase (if apphicable) costs on an

_ andreatmentcostamost | eeimate the basio operatians cosla Zandd production costs based on these 4and6 sppicale) such = Fabilly, reeidunle 6and8 costs tracked. The data is audited at Band 10 annual bask.
p y) makes of power coats and o oputs and watsr Importsd management, wear and tear on loast annually by utity peracnnel, snd o
varlable production costs a pure .._un»:_nﬂ.« coata) and calculats a unit purchase costs (if appleable). Al equipment, impending !ﬁn:umu.: of atleast once every three years by a 2} Water supply is entirely purchased
guessimate variable preduction cost costs are audited internally on a Ecnszw_“.u__”%h_oﬂﬂﬂ_”oﬁm “”n third-party knowledgeable in the M38 as bulk Imported water, and unit
periodio basis, P = methodology. purchase cost serves as the variable
applicable. The data s audited at gl soat
teast annually by utiity personnel. e
. to qualifv for &: 1o guaiify for 8:
to qualty for 2: 1o qualify for 4: Formalize process for regular internal audits of producton § Formalize the accounting process to include direct cost 1o maintain 10:
Gather available recards, institute Implemant an electronic cost accounting system, costs. Assess whether additional costs (iability, residuals | components (power, treaiment) as well asindirect cost : loqualfylor il Maintain. program, stay abreast of
 new procadures to regularly collect § oy o ding 1o torveater 13 e, o (liabiity, residials management etc.) Arrangs Standardize the process fo canduct u.j_i.ms.é financial expenses subject to erratic cost
&nd audt basic cost data and most utlities expansion) should ba Included to caleulate a more to conduct audits by a knowledgeable third-party at least Bk by 8.0PA e sy annual basks, changes end budgetfrack costs
Important operatians furctions. Tepresentative variable production cost once every three years. proactively

AWWA Free Water Audit Software v5.0

Grading Matrix 9




The graphic below is a visual representation of the
Water Balance with bar heights propotional to the
volume of the audit components
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AWWA Free Water Audit Software v5.0

‘ Water Exported

B Revenue Water

® Non Revenue Water

Cost $

L

O Show > UME of Non-Revenua Water

@ Show me the COST of Non-Revenue Wiater
Total Cost of NRW =$223,966
160,000

140,000

120,000

100,000

80,000

60,000

40,000

# Unbitled metered (valued at Var. Prod. Cost)

# Unbilled unmetered {valued at Var, Prod, Cost)
= Unauth, consumption

# Cust. metering inaccuracies

1 Syst. data handling errars

1 Real Losses (valued at Var, Prod, Cost)

Dashboard




Buiuue|d josuoD ssoT

0°GA SIBMYOS JIPNY JBJEA 8314 YAMMY

‘peAsILoE SI AlIpHeA Blep Jayeq [Un SB8Je SNooy 84 JOU PINOYS S3I0]q PBPEYS By 'MOJaq JO (S JO S8100S AYpIeA Jo-f

20IAIBS SSB|D Ul 1590 10)
Jo3E2ipU; @oueussopad $S0| (B8l
e se ajgetal Alaa s| |1 8y} - ssep
ui 589 /sa00RId I5og ANusp|

Buipueys ss0|
|eas Bupedwoo uj jnjbujuesw s
171 - Bupyrewysuag acuewlopad

(s1qel Mojaq ses) sessoj [eal
1oy suosieduwod saueutioped Joj

au) uodn Ajps 0} ujbaq
ues - suosyedwos Aleujwiaid

(1) xepuy abexea ainonsseyu; .

Buppewyousg

siseq Apead e uo sjeob
|OAU0D SSOf BUel pue alenjeng

sjeoB uoponpas
$50| [ga. pue jusledde (uozuoy
1eak ) ebuelr-piu ysyqersg

{uozpoy Jeak
04+) $/20B Uononpal SSo} |eal
pue jusledde wia)-Buol ysigeysg

Bues-jabie |

suopuanIal
|04U09 $50| Wua)-6uo)

pue uusl-Hoys uj spusLasaosdy
[BJUSLUBIOU] BNUKUAD

juawabeuew
ainonyseyul Jo Buypq ‘Buusiew
10} Sjuawaaoidw snsuayaidwiod
10 youney pue Bupebpng
‘Bujuueld pajielap jonpuos

‘ssa00.d Jipne Jajem
2y} ubno.y) a|qejieae Bujwooaq
ejep panoudu uodn paseq spasu
uue)-Buol o) ased ssauisng
OjIoU028 e|quasse o} uifeg

‘wieysAs
(dINY) Buipeay Jejeln Sjewoiny
10 Washs Buyjlig Jow0)snd mau
‘welBoid Juswaoe|dal uew Jajem
‘uswwaoe|dal 1918w JSWo)sno
‘ainypuadxa abse| Bupmbal
speau wue)-buo| ssesse o} uibeg

{Honuoo sso| wiey-Buo

uoneljiqeyal ainjonseul

pue juswabeuew abeyes|
‘Buipig ‘Buipesi Jejew ‘Bulsiew
ul sjuaweacidwy jo Jsealqe ABiS

uopeopisnf owoucos
uadn paseq sweifoud BuioBuo
puedxe 10 8oUBYUR ‘BuleY

BunojuoLw 8InjonsSeyul pue

jonuo2 abieyea| aApoe 'Bulse)

AaeinoDe JeleW JUIo)SND Jo)
swisiueyoaw BujoBuo ystigeisy

‘)9 ‘LondWwnsuoo pazuoyeun
‘Aenuns yes ‘Buiisa) Jejaw
JBWO)SND [WajsAs ey Jo uopod
ajdwes e uo suopedjsanul
JUALLISSISSE SSO| JONPU0D

wayshs Bug
J3Wo}sn9 Jo sisAjeue BupBLOMO}
uibeg ‘sweifoid uonosiap
B8] UO UONBLLOL) YoIeasay

[0AUOD $S0] WIB-LOUS

Bulpueys fouspoiye
Jejem Jeak-o}-1eak jo obneb
ajgeyal e sl pne Jajem [enuuy

ssacousd
$S3UISNG BUINOI SE US||e)se pue
soonoeid UO03|(00 BIBD aulay

UQI108||02 Blep Jol mm.m:_umoo,.n
pue ssioljod esiAsl/ysIqelsT

‘sdeb ejep Aluap| ‘suonelado
Aiddns se1em pue suoouny
Buliig pue Buueaw Jawiojsna
10} sseooid sseuisng azAjeuy

sapuapyap Buuaaw
uononpoud ssalppe ‘Wwes)
10J1u02 ss0| pue Bunipne youney

uonos|iog ejeq kpny

(001-16) A JeAsT

(06-12) Al 1oAa7

(04-15) Il 1eAe]

(05-92) It 18A87

(62-0) 11@ra7]

ealy

SN204 jeuonsung

81098 / [9A97 AJIpIIEA €3 }pNY Jojem

aping Buiuueld |0J3U07 SSOT J8)eM

4]

‘6102121 - 610211

6102

(co00LpZ) soueg so7jo Ao

KRS

101003 AypieA eled
Jea) Bunsodey
1io} Hoday Jipny 191ep




z Buluued josuo) $s07 0°GA 8JeMyOS UPNY JSIBA 9814 YAMMY

‘BIEP 9U} Ul Jo4S JO $804n0s [ejusiod
Jeyio Aue Ayuapl 0} Jo ‘SI93aL JBLWIOJSND pue uoponpold 1o AoBINOoE By} WL 0} Sjuswainsesw piay Buiuioped Ag ejep ay) ejepijea o} |eloyauaq Py -
s }1 S9seo yons u| ‘suoielado Jnok ul seonoe.d joauco abexes| anisusixe Aojdwa Jou Op INg anjeA || mo] & alenoles nok ji Ayl Si syl “paleisiapun DL 9807
Apeaib aq 0] sesso} Jnok Buisnes ‘pamey aq Aew elep 4ok jo uoplod v (q “josjuoo abexes) ul s1swiopad opimplom do} 8yl Yiim SSejO B Uj SjAs|
Mo Je afieyes| noA Buluielulew a1e nok (B "Jsixe SolIigIssod om} ‘$$8] Jo ()’ $I WDISAS InoA 10} anjea (|7}) xapuj abexes ainjonJiselju| pajeinojes sy Jf
‘pabeinodsip si - jebie} W.)-6uo} Ja|jews e o} [eoB [ejuswianul UB Se UBY) J8Y)0 - 0'g Uey) Jejeaud |ens) jebie) e Bupes eoinosale sel 078 UBY} Jejeslo
Jajem Jo UolEZHiN 2AI0aYe U jou S| 9Beyee) JO [8A8] B Lyons ‘0'g Uey) JajealB ) wue)-Buoj e mojje ABW SuoljelapIsUoD [eouBUY pue [euojelado yBnoy)y
‘sabepoys Addns o) sunuwiwy 0'8- 0'G<
‘peloBIXe Alanielal 1 ayeuw ainjoniisediul Ajddns Jajem "sJawolsno o} pafiseys sojel ale
Ajsea pue ‘s|qelas ‘jnua)d ale sa0In0sal JB1EAN ayj jo Abeul pue Ajoedes ‘Apgelal Jouadng|  se ‘moj S| Jojem Jealj/ulelgo 1o aseyoind o} 10D
wiay-Buo] ety Ul papniou; ale (UopeAIaSU0D ‘aoeld ‘uopeinded Jewaisnd auy Aq pajels|o)
Jalem uawebeuew abeyea)) suojuanieiull Ul SJe SO0 Juswabeuew abexes| a|qeuosesl ale pue pasodull AjqiSes) ag UED SASEAIOU 0's- 0'c<
juswebeuew pueLlap ng ‘spasu uu)-buo| 19aw se Buo| se puewsp wue-Buo| sl 0] JUSILNS oje. Jajem oipouad 'asuadxa s|qeuoseal je
0} JUSIDNS a( 0} PRAS|[SY BIE S804N0SAI JBJBAA si Aypqeden aunjonnseyul Aiddns Jejem Bupsixg) peseyaind Jo padojeasp &g UBD S30UN0SS JS}BAA
‘puewap ‘Aijiqepioye sokedaies
‘dojanap ay) 192W O} $90.N0S3J J2JBM [ELOJLIPPE JO/PUE|MO| J0 Uojejnbal Jo asneoaq pajiwj ApesuB st sajel 0e- 0k
0} PUNOSUN AjjBIUSWILICIIAUS Jo/pue JInowip Auea]  amonnselul Bupsixs jo uoisuedxs annbal pinom|  Jajem el senuaaal 8seasou| o} Ajjige ‘eseyaind
2Je pue pajjw| Apesub ale seainosal s|gejieny |12A8] sIY) ancqe abeyes| weyshs yyum Buijelsdo Jo dojansp 0} Aj1S00 ale §30IN0S3 JSJBAA
SUO[EIOPISUOY SO2IN0SEY J9JEA suoljelepisuon ww:o_uu._on.o suonjelap|suo) ejoueul abuey |7 jebiel

"8|gissod Jou S| JUSLUSSISSE LB YaNS JI [N}BSN S| 8|qe) SIU} 'IOASMOH 'SPOYISW [OQUOD $SO| SNOLBA JO JUBLUSSasse
ojwou0os ue Bujwiopad apnjoul sjebie) yons Bumes jo suesw isaq oy Bumes-1ebie} uononpas eBexes) oy suljapinb sjewixoidde ue siayo a|qe} iU} T83ON
‘ag [|IM BN[EA [T] SU} JOMO| Y} Ual) ‘welsAs ey} Ul Isixs 1eu)
59550] jea) PUE BBEYES| JO JUNOWE BU)} J8MO] 8| "'SUORIPUOD [B00| pue WwisisAs Jajem Hiay) Jo) sleudoidde s jey; (171) xapu] ebexes ] ainjoniselu| sjewxoddde

ue BuiBneb s| sanijin Jeyem jsisse o) ajqe} Buimoloy eyl pepincid aspIWWo?) [ONUOD $SOT Jajep, YAAMY eUL ¢ Bulliopad s1 walsAs Jay 1o SIY j[om moy
MoU Jojesado AN Jsjem e saop MO "Peje|noles AjjeoneloingE sie siojedlpul souelliodad ay) Jesusyiop Buiodey sy ojul pausiue useq aABY BlEp 8oUQ




Uti
lity
Pr
ovi
de

2019 AWWA Water Audit Level 1 Validation

Water System Name: Water System ID Number: Water Audit Period:

Water Audit & Water Loss Improvement Steps:

Steps taken in preceding vear to increase data validity, reduce real loss and apparent loss as informed by the annual validated water audit:

1. The City of Los Banos Public Works Department continuously changes out, repairs and replaces customer water meters. Meters that are
stuck, damaged and /or old are replaced.

2. Leaks are repaired within 1-2 business days. Large leaks (emergencies) are repaired the same day.

Certification Statement by Utility Executive:

This water loss audit report meets the requirements of California Code of Regulations Title 23, Division 2, Chapter 7 and the California Water
Code Section 10608.34 and has been prepared in accordance with the method adopted by the American Water Works Association, as contained
in their manual, Water Audits and Loss Control Programs, Manual M36, Fourth Edition and in the Free Water Audit Software version 5.

Randy Williamson Water Quality Specialist Randy Williamson 8/19/20

Executive Name (Print) Executive Position Signature Date




Validator Provided

CAVANAUGH

Stewardship Through Innovation
2019 AWWA Water Audit Validation - Review Document

Audit Information:

Utility: City of Los Banos PWS ID: 2410005

Audit Period: Calendar 2019 System Type: Potable
Utility Representation: Randy Williamson (Water Quality Specialist)
Validation Call Date: 8/4/2020 Call Time: 8:30am Sufficient Supporting Documents Provided: Yes

Validation Findings & Confirmation Statement:
Key Audit Metrics:
Data Validity Score: 54 Data Validity Band (Level): Band 11l (51-70)
ILI: 9.37 Real Loss: 105.66 (gal/conn/day) Apparent Loss: 8.89 (gal/conn/day)

Non-revenue water as percent of cost of operating system: 4.6%

Certification Statement by Validator:
This water loss audit report has been Level 1 validated per the requirements of California Code of Regulations Title 23, Division 2,

Chapter 7 and the California Water Code Section 10608.34.

All recommendations on volume derivation and Data Validity Grades were incorporated into the water audit. X

Validator Information:
Water Audit Validator: Larry Lewison, Drew Blackwell Validator Qualifications: Contractor for California Water Loss TAP




